Background and Purpose: Sleep breathing disorders have a negative impact on the illness outcome and quality of life in patients with heart failure. This study was conducted to investigate the probability of obstructive sleep apnea in men with heart failure and some related factors.
Introduction
Heart failure is a clinical syndrome which is the outcome of disorder in heart structure or its performance (1) . Heart failure incidence in Iran is reported to be 3500 patients out of 100000 people, which seems to be increasing due to the change in the age pyramid of the society and today young population getting older in near future (2) . Annually, over 39 billion dollars are spent on looking after these patients in America (3) . Despite recent developments in treating this disease, its outcome is still weak, and improving these patients' quality of life is one of the most important challenges of the health care system, their primary treatment, and looking after them (4) .
Sleep quality and quantity do have an impact on health and they are always thought of as effective factors for heart failure patients' quality of life (5) . Chen et al. (2009) reported that 74 percent of heart failure patients suffer from sleep disorders in various ways (6) . The incidence of the Sleep Breathing Disorder is one of the common types of sleep disorders in these patients. The heart failure patients is estimated to range 56-88 percent Sleep Apnea (OSA) and Central Apnea (12) . OSA results from nasopharyngeal muscle relaxation and upper airway collapse (13) . This disorder leads to severe snoring, hypoventilation, stop in breathing, and frequent waking of the patient (14) . The consequence of which is daily drowsiness, fatigue, disorder in daily performance, disorder in concentration, irritability, cognitive impairment and mood disorders (14) (15) (16) . During sleep breathing interruptions, hypoxia causes autonomic system stimulation and hemodynamic, hormonal, neurological, and cardiovascular changes (17) . Some negative effects of OSA in patients with heart failure are decrease in disease prognosis (12) , exacerbation of symptoms and severity of disease (18) , increased severity of the left ventricular dysfunction (19) , arrhythmias (20) , increased rate of readmission (21) , need to use more health care services (22) , and increased morbidity and mortality (15) . Evidence show that diagnosing and treating OSA is effective in improving left ventricular ejection fraction (11, 12) , decrease in daily drowsiness, improving mood, cognitive performance (23) (24) (25) , and life quality of the patients with heart failure (26) .
Various factors have role in OSA emeregence such as ageing, masculineness, severity of heart failure and ventricular ejection fraction, anatomic disorder and tendency for collapsibility of the upper airway, throat area edema, congestion of neck veins and external pressure on airway due to fat accumulation around neck (2, 3) .
Different studies in Iran have focused on sleep quality, daily drowsiness, and sleep disorder spectrum in patients with heart failure (27, 5) , but OSA in patients with heart failure and its related factors have rarely been taken into account. Despite high incidence and negative consequences of OSA, its diagnosis and treatment is not accounted as a routine part of evaluation and treatment of the patients with heart failure (28) . According to the negative impacts of OSA on life quality and its negative consequences for patients with heart failure and also more incidence of this disorder in male patients, this study aims to investigate the probability of OSA in males with heart failure and some of its related factors.
Materials and Methods
The present study is a descriptive cross-sectional one the subjects of which are all of the patients with heart failure hospitalized in the interior unit of Alborz Social Security Hospital of Karaj and Shahriyar Social Security Hospital from June to December in 2010. This study was a part of a broader correlated one; using the rate of correlation between the understudy variables with reliability of 99 and the strength of 90 percent, and also using this formula: N= ((2.58+1.64) /c) 2 +3, it has been calculated for the sample size of 21 patients. But for the probability and controlling interfering variables and more precision, the sample size was increased to 100 subjects.
According to the criteria of the study (masculineness, having been suffering at least one year from heart failure, equal and less than 40% ejection fraction), 100 patients suffering from systolic heart failure were selected via the convenient sampling. Data was gathered through interviewing patients. Left ventricular ejection fraction was deduced based on the echocardiography results already existing in the patients' records. Information about anthropometric indices (measuring height, weight, neck circumference, waist circumference) was obtained using a plastic tape measure and bascule of the unit. The neck circumference was measured at the mid part of the neck height where thyroid cartilage is, and waist circumference was measured at the narrowest part in the upper part of the body between ribs and iliac spines of the pelvis. Body mass index (BMI) was obtained by dividing weight in kilogram by height in meter square. According to American Heart Association, BMI is defined in three categories: less that 24.9 kilograms per square meter (normal), between 25 and 29.9 (overweight), and more than 30 (obesity). Waist circumference more than 0.9 centimeters (29) and neck circumference more than 40 centimeters in men is defined as central obesity (31) .
STOP-BANG questionnaire including 8 yes/no questions about masculineness, case history of frequent snoring with a loud noise, drowsiness during the day, breathing stops while sleeping, case history of hypertension, age over 50, BMI over 35 kilograms per square meter (kg/m 2 ), and neck circumference over 40 centimeters which would screen the probability of OSA. Measuring height and weight and neck circumference were done by the researcher and the rest was done through interviewing. The scores ranged from 0 to 8; scores of 1 to 2 would show low probability, and 3 to 8 means high probability for OSA. Compared with apnea hypo index, this tool has an appropriate cut-off point for screening and is highly sensitive (83.6 to 100%) for identifying susceptible people to OSA (30) (31) . Comparing the four-variable screening tool, STOP, STOP-Bang, and Epworth Sleepiness Scales, this tool is introduced to clinical specialists as the best method for screening OSA (30) . The validity of the tool in the Chung's study in 2008 was reported to be 0.96 in re-test (31) . In the current study, to determine the reliability coefficient of STOP-BANG questionnaire, test-retest was used. For this purpose, the questionnaires were given to 10 patients with heart failure in two stages with an interval of 10 days and the correlation of 0.90 was obtained between the tests of the two stages. Ethical considerations were taken into account by getting permission from the medical research ethical committee of Islamic Azad University of Karaj, gaining permission from the authorities of hospital for conducting the study, explaining the goals and research method for every subject, and getting written consent from them. Data was analyzed by SPSS 18 and described with tables of frequency distribution, mean and standard deviation; they were analyzed with t-test, Pearson correlation coefficient and linear regression via Enter method. Significance level in this study was considered to be 0.05.
Results
The mean age of men suffering from systolic heart failure was 59.2±11.9, ranging from 34 to 88 years old, and average length of 4.5±2.9 years suffering from heart failure, ranging from 1 to 15 years. 42 percent of them had primary education, 51 percent were retired, and 62 percent were non smokers. The mean of left ventricular ejection fraction was 35.1±7.4 ranging from 10 to 40 percent. The most accompanied diseases were hypertension (33%) and diabetes (33%). 41% of subjects were treated with digoxin, 38% with diuretics, 29% with angiotensin-converting enzyme, 5% with calcium blockers, 19% with beta-blockers, 74% with nitrate, 35% with angiotensin receptor blockers and 8% with spironolactone.
Information about the mean neck circumference, waist circumference, BMI, and the score of STOP-BANG questionnaire are given in Table 1 . The obtained results suggested that 51 percent of men affected by systolic heart failure had a neck circumference over 40 centimeters, 22 percent had a waist circumference over 102 centimeters; based on BMI, 51 percent were overweight, and 10 percent were fat. According to the raised indices in the STOP BANG questionnaire, 79 percent of the subjects were over 50, 33 percent were undertreatment of hypertension, 51 percent had a neck circumference over 40 centimeters, 4 percent had BMI over 35 kilograms per square meter, 48 percent had daily drowsiness, 61 percent snoring during sleep, and 48 percent had apnea. Based on the cut-off point, 13 percent were at a low risk, and 87 percent were at high risk of OSA.
The results of Pearson Correlation Coefficient, the significant positive correlation between OSA and age (p=0.002, r=0.284), neck circumference (p<0.001, r=0.462), waist circumference (p=0.004, r=0.284), BMI (p=0.009, p=0.259), and the significant inverse correlation with left ventricular ejection fraction (p<0.013, r=-0.247) revealed that after doing linear regression, the final pattern indicates that only age and neck circumference had significant relationship with OSA (p<0.001) so that age and neck circumference would explain 40.7 percent of OSA variance (Table 2 ). The mean difference of STOP-BANG questionnairescores, based on suffering from some chronic diseases, smoking, and the drugs type taken are given in Table 3 . 
Discussion
In the present study, 87 percent of men suffering from systolic heart failure were at the risk of OSA. This finding is in line with Isakson 's study results in 2008 implying that 83 percent of the patients with heart failure, 98 percent of which were male were suffering from OSA (10) . In Paulino's study in 2009, also 70 percent of the patients with heart failure, 83 percent of which were male suffered from OSA (7) . Common symptoms of heart failure and apnea makes the diagnosis of OSA in patients with heart failure difficult. For instance, fatigue, daily drowsiness, decrease in physical activity and cognitive disorder can be the outcome of heart failure or OSA (32). Probably one of the reasons is related to conducting the study for male patients.
Because evidence show that the prevalence of OSA in males is more than that in females (8, 9, 33) . It seems that the comparison of the probability of being affected by OSA, through questionnaires designed for screening with reported accurate values in papers determined with polysomno graphy despite high sensitivity, must be done with caution. Then, according to its being economical and having high sensitivity, this tool is recommended to be used after two steps: first following up the subjects by screening questionnaire; and second by polysomnography.
In the present study, the older men suffering from systolic heart failure were more at the risk of OSA. In Javadi's study, the mean age of the patients with OSA (63/8±9/3) was more than that of the patients without OSA (61/4±10/6) (34) . In Sin's study in 1999, age over 60 was one of the important factors for the risk of apnea in the patients with heart failure (15) . However, this finding was not in line with the finding of Mirzaaghazadeh et al. in 2014 and that of Ferreira et al. in 2010, stating that there is no relationship between OSA and age (9, 11) . Probably the difference between the findings can be due to the kind of study, the age of the subjects, selecting only males, and suffering from a systolic kind of heart failure in the current study and the difference in OSA evaluation method. Change and increase in the probability of OSA was observed in older patients more than in the younger ones (35) . Probably poor function of muscles of holding the airway open has a role in increasing apnea in the aged people.
In the present study, the men suffering from systolic heart failure who had a higher neck circumference were more probable to be affected by OSA. This finding was consistent with the result of the study by Ferreira et al. in 2010 displaying that there is a relationship between OSA and neck circumference (9) . OSA occurs when there is lack of balance between the powers of confining and those of opening the airway. Increase in the negative pressure in the airway by the diaphragm and the pressure from outside of the airway by supporting tissue of airway causes its collapsibility increase (32). It seems that two factors have a role in increasing the neck circumference and raising the probability of being affected by OSA. One is accumulation and distribution of fat in the neck area and Parapharyngeal (36) . It is always notified that besides the rate of fatty tissue in the body, the quality of its distribution is very important, too (26) . Distribution of fatty tissue in thorax, abdomen, and proximal parts of the upper body is known as central obesity (23) . Measuring neck circumference is one of the simplest, newest and the most valid screening methods of central obesity which shows fat distribution in the upper part of the body (37) . The second effective factor in increasing neck circumference is edema in the throat area and congestion of neck veins which increases the airway capability of being obstructed (29) . In the present study, the measure of edema around the neck and throat area was not evaluated, and this can be considered as a limitation. Increase in neck circumference, either due to edema caused by uncompensated heart failure or accumulation of fatty tissue, can increase the probability of OSA in the patients with heart failure.
In the current study, the male patients with heart failure, who had renal dysfunction too, were at a higher risk of OSA. It seems that this relationship can be due to some different factors; first, in the patients with OSA, relative or complete obstruction of the airway during sleep increases due to the respiratory effort of the negative intra thoracic pressure, and this causes an increase in returning the venous blood to the heart and increase in preload in the right ventricle. Increase in right ventricular preload causes a shift of the inter ventricular wall toward the left side during diastole, which leads to the reduction in the left ventricular preload. Decrease in ventricle preload leads to decrease in stroke volume and in cardiac output during apnea attacks (18) . Reduction in left ventricular ejection fraction gradually deranges the function of the kidneys because of reduction of vascularization to them, and this matter causes decreasing response to diuretic, the resistance against diuretic, and increase in liquid load of the body, which causes heart dysfunction and intensifies its failure and weakness. The interplay between the functions of heart and kidney is called cardiorenal syndrome (38, 39) . Moreover, disorders in the function of the heart and kidneys cause the suppression of liquids in the body enforcing the chance of respiratory problems during sleep with liquid translocation and spread to the upper part of the body (29, 32, 40) . Second , during simpatico stimulation OSA, increase in aldosterone angiotensin renin leads to hypertension, which is one of the major factors of renal dysfunction (41) . So, it seems that there can be a mutual relationship between the functions of heart, kidney and OSA. In the present study, the patients under the treatment with diuretics and angiotensin receptor blockers are more at the risk of OSA. The results of Cicolin's study in 2006 showed that using angiotensin-converting enzyme inhibitors intensifies sleep disorders (42) . In Tanabe's study in 2011, one of predictive factors of sleep disorders in the patients with hypertension is taking angiotensin converting enzyme inhibitors (43) . But this finding was not in line with Sin's results in 1999 indicating that there is no relationship between taking diuretic and angiotensin converting enzyme inhibitors and respiratory disorders in the patients with heart failure (15) . The results of Bucca's study in 2007were also contradictory to those of the present study revealing that using foresmaid and spironolactone for three days in the patients with heart failure leads to increase in the airway diameter and reduction in the index of hypopnea in polysomnography examination (44) . Probably stimulating simpatico, the activity of aldosterone angiotensin renin system, and consequently, increased hypertension, liquid suppression in the body, and intensifying edema increases the need for medical treatment of reducing blood pressure and edema. Of course, according to the contradictory findings, more study and investigation is recommended on the effects of taking drugs on sleep respiratory disorders.
The men suffering from systolic heart failure with central obesity, at a higher age, with renal dysfunction, and under the treatment taking antihypertension drugs were at a high risk of being afflicted by OSA. Disorder in sleep schedule is a nursing diagnosis; because of their direct and longer contact with patients, nurses have more opportunity for evaluating apnea in patients.Screening questionnaires of apnea are a convenient and economical way to identify the patients with high risk, and refer them for more accurate diagnosis and treatment, which can have an important role in decreasing negative outcomes of the disease and improving the patients' life quality. Not using the exact method of polysomnography for verifying OSA, and sampling, which is not accidental and is based on the patients' data in two hospitals, decreases the obtained results generalizing potential. So, it is recommended that other studies be conducted on two genders with performing polysomnography and observing the criteria for generalizing the results.
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